Persistent adult anxiety disorders often begin in adolescence. As emphasis on early treatment grows, we need a better understanding of how adolescent anxiety develops. In the current study, we used a fear conditioning paradigm to identify disruptions in cue and context threat-learning in 19 high anxious (HA) and 24 low anxious (LA) adolescents (12-17 years). We presented three neutral female faces (conditioned stimulus, CS) in three contingent relations with an unconditioned stimulus (UCS, a shrieking female scream) in three virtual room contexts. The degree of contingency between the CSs and the UCSs varied across the rooms: in the predictable scream condition, the scream followed the face on 100% of trials; in the unpredictable scream condition, the scream and face appeared randomly and independently of each other; in the no-scream condition the CS was presented in the absence of any UCS. We found that the LA adolescents showed higher levels of fear-potentiated startle to the faces relative to the rooms. This difference was independent of the contingency condition. The HA adolescents showed non-differential startle between the CSs, but, in contrast to previous adult data, across both cue types displayed lowest startle to the unpredictable condition and highest startle to the no-scream condition. Our study is the first to examine context conditioning in adolescents, and our results suggest that high trait anxiety early in development may be associated with an inability to disambiguate the signalling roles of cues and contexts, and a mislabelling of safety or ambiguous signals.
Introduction
Anxiety problems are common, persistent, and debilitating, exerting huge costs for individuals and society (Olesen, Gustavsson, Svensson, Wittchen, & Jonsson, 2012) . Understanding the mechanisms by which anxiety problems arise or abate has therefore become a priority (Beddington et al., 2008) . At least half of adult anxiety problems will have their onset by the age of 18 years (Gregory et al., 2007) , and by focusing on early individual differences, we can develop a model that enables anxiety to be addressed early, with the aim of reducing long-term burden. In addition, on-going changes in brain function during adolescence exert long-term influences on patterns of behaviour in adulthood (Burnett, Sebastian, Cohen Kadosh, & Blakemore, 2011) . This substantial neural development may shape how persistent fears emerge in a way that may contrast with how they emerge in adults.
In adult anxiety models, conditioning theory has highlighted the role of associative learning between explicit cues and aversive outcomes in producing fear responses. High-anxious adults show greater fear to a threat cue (conditioned stimulus (CS+); a stimulus which has been followed by an aversive unconditioned stimulus (UCS)) than their low-anxious counterparts (Lissek et al., 2005) , and also manifest more fear to non-threat cues (CSÀ; a stimulus which is never followed by a UCS). Such fear responses to CSÀ cues in high-anxious adults have been attributed to stimulus generalisation (Dunsmoor, Mitroff, & LaBar, 2009; Haddad, Pritchett, Lissek, & Lau, 2012; Lissek et al., 2008 Lissek et al., , 2009 .
Although conditioning of discrete cues seems best suited for explaining transient fear states in both anxious and low-anxious individuals, context conditioning, or conditioning to diffuse non-specific 'background' cues, has been used to explain situations of more generalised and sustained fear responses, in other words, anxiety. Previous work with healthy adults suggests that contextual fear is greater under conditions when the CS/UCS association
